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DETAILED ACTION 
Claim Objections 

Claim 5 objected to because of the following informalities: Applicant claims a "second 
mirror," but neither claim 5 nor associated parent claim 1 limit a first mirror. Due to the lack of 
antecedent basis for the recitation of "second mirror" in claim 5, the examiner believes that 
applicant intended for the claim to read a "first mirror" instead, and the claim has been treated as 
such. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-3, 5, 6, 1 1-13, and 16 are rejected under 35 U.S.C. 102(e) as being unpatentable 
over [USPAT 6,526,194] to Laor. Laor discloses a related optical switch with magnetic 
actuation. 

With regard to claim 1, Figs. 13, 14, and 17 of Laor show an optical switch comprising 
an electromagnetic driving mechanism with a U-shaped magnetic core 26 having an intermediate 
part with a coil portion 25 wound thereon between two leg portions (N and S portions). A 
magnetic armature top portion (11,9, and 16) with two end portions 1 1 and supported in such a 
manner that the armature can make an oscillating motion (col 9 line 13 and col. 10 lines 18-24) 
according to the applied electric current. Furthermore, a permanent magnet 17 is arranged to 
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apply magnetic flux to the U-shaped core 26 (see entire document, esp. col. 8, lines 6-26). 
Additionally, an optical path switching unit comprising mirror 9 is shown by the figures to be 
directly fixed to the armature. Fig. 1 shows incident-side (input) optical fibers 4 where light 2 
with its optical path is switched by the optical path switching unit(s) 5 so as to be coupled to 
emission-side (output) optical fibers 4 (fiber optic cables 3 and 4 taught on col. 6 lines 32-34). 

It is noted to applicant that Laor teaches the permanent magnet portion 17 of the armature 
to be made of soft, ferromagnetic materials (col. 1 1 line 25). 

With regard to claim 2, in addition to the rejection of claim 1 previously discussed above, 
Fig. 1 shows an incident-side optical system 3 for guiding light 2 from said incident-side optical 
system 3 to the optical path switching unit(s) 5 and 6, and an emission-side optical system 4 for 
guiding the light with switched path 8 to the emissions-side optical fiber (col. 6 lines 27-67). 

With regard to claim 3, in addition to the rejection of claim 1 previously discussed above, 
Laor teaches a pivot point at the center of the armature (col 2, line 13). Figs. 4 and 5 show an 
additional embodiment with "hinge 55 1 1 at the center of the armature so as to create a fulcrum 
and allow oscillation thereabout (Fig. 5). Furthermore, the turning motion is generated by 
switching a magnetically attracting force that acts between one of the leg parts (N) of the U- 
shaped magnetic core 26 and one of the end portions of the armature that faces the leg part, and a 
magnetically attracting force that acts between the other leg (S) part of the U-shaped magnetic 
core and the other end portion of the armature that faces the leg part. The attracting forces are 
generated by an electrical current that is applied to the coil portion 25 (col. 9 lines 36-47). 

With regard to claims 5 and 6, in addition to the rejection of claim 1 previously discussed 
above, said mirror surface 9 of the armature is a layer on top of permanent magnet 1 7 and has a 
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top face 15 (Figs. 4 and 5), which is taught to be reflective (col. 7 line 18). Therefore, it is 
inherent that the mirror 9 will reflect light in a direction that is perpendicular to the direction of 
oscillation (upward), which is shown by Figs. 4 and 5. Fig. 1 of Laor clearly shows the optical 
switch unit 5 intercepting light 2 from incidence-side optical fibers 3 and reflecting it in a 
direction perpendicular to that of the armature. 

With regard to claims 1 1 and 12, in addition to the rejection of claim 1 previously 
discussed above, Figs. 4 and 5 show the entire armature to be covered with reflective surface 15 
of mirror 9. Therefore, the optical path switching unit is provided near both end portions of the 
armature that face the two leg parts (N and S) of magnetic core portion 26 (Fig. 13). 

With regard to claim 13, in addition to the rejection of claim 1 previously discussed 
above, Fig. 1 of Laor shows a plurality of both incidence-side fibers 3 and emission-side fibers 4. 

With regard to claim 16, in addition to the rejection of claim 1 previously discussed 
above, Figs. 4, 5, 13, 14, and 17 show the permanent magnet 16 fixed to the armature. In 
particular, Fig. 5 shows the permanent magnet oscillating together with the armature. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claiml4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Laor as applied to 
claim 1 above, and further in view of applicant's admitted prior art [JP-A-63-301441] to Yokoo . 
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Laor teaches the permanent magnet 17 to be in between the U-Shaped magnetic core 26 and 
armature (Figs. 4, 5, 13, 14, and 1 7). However, Laor does not teach said permanent magnet 1 7 to 
be situated with one magnetic pole near the center of the U-shaped magnetic core 26 and the 
other magnetic pole near the fulcrum of the oscillating motion of the armature. Figs. 2A-C of 
Yokoo show a device similar to the magnetic actuator device taught by Laor but with the 
permanent magnet 2 arranged with one magnetic pole near the center of the U-shaped magnetic 
core 1 and the other magnetic pole near the fulcrum A of the oscillating motion of the armature. 
Yokoo teaches this arrangement provides increased magnetic efficiency and more sensitive 
operation (abstract, Yokoo). Therefore, it would have been obvious at the time of the invention 
to one of ordinary skill in the art to modify the device as taught by Laor to include the permanent 
magnet arranged vertically so as to position one magnetic pole near the center of the U-shaped 
magnetic core 1 and the other magnetic pole near the fulcrum A of the oscillating motion of the 
armature in order to provide for a more magnetically efficient and sensitive device, which would 
result in more precise coupling of the light 2 from incidence-side fibers 3 into the emission-side 
fibers 4. 

Claims 15, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laor as applied to claim 1 above, and further in view of applicant's admitted prior art 
[EP1049127] to Saitoet.al. 

With regard to claim 15, Laor teaches the permanent magnet 17 to be in between the U- 
Shaped magnetic core 26 and armature (Figs. 4, 5, 13, 14, and 17). However, Laor does not 
teach said permanent magnet 17 to be a composite permanent magnet having one magnetic pole 
on its both ends and the other magnetic pole at its central portion, the permanent magnet 17 
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being located between the two leg parts of the U-shaped magnetic core 26. Applicant's admitted 
prior art, figs. 2A-C of Saito show a device similar to the magnetic actuator device taught by 
Laor but with the permanent magnet 1 7 comprising a composite permanent magnet having one 
magnetic pole on its both ends (S) and the other magnetic pole (N) at its central portion, the 
permanent magnet 17 being located between the two leg parts of the U-shaped magnetic core 26. 
Saito teaches this arragement to have high reliability and an inexpensive method of manufacture 
(applicant's spec, page 1 1 lines 10-11). Therefore, it would have been obvious at the time of the 
invention to one of ordinary skill in the art to modify the device as taught by Laor to include a 
composite permanent magnet 1 7 having one magnetic pole on its both ends and the other 
magnetic pole at its central portion, the permanent magnet 17 being located between the two leg 
parts of the U-shaped magnetic core 26, in order to provide for a reliable, but inexpensive device. 

With regard to claim 17, in addition to the rejection of claim 1 previously discussed 
above, Laor discloses the claimed invention except for the electromagnetic driving mechanism to 
further comprise a fixed-side insulator base for integrally holding the U-shaped magnetic core 
and the permanent magnet and a moving-side insulator for holding the armature, and the U- 
shaped magnetic core and the permanent magnet are fixed by integral molding of the fixed-side 
insulator base, with the permanent magnet held in contact with a part of the U-shaped magnetic 
core. Applicant's admitted prior art, fig. 2 of Saito shows an electromagnetic driving mechanism 
similar to that taught by Laor, but with said electromagnetic driving mechanism further 
comprising a fixed-side insulator base 1 5 for integrally holding the U-shaped magnetic core 3 1 
and the permanent magnet 1 8 and a moving-side insulator 45 for holding the armature 47 
(abstract and col. 10 lines 32-40), and the U-shaped magnetic core 31 and the permanent magnet 
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18 are fixed by integral molding of the fixed-side insulator base 15, with the permanent magnet 
18 held in contact with a part of the U-shaped magnetic core 31 (abstract, and col. 9 lines 18-27). 
Saito teaches this electromagnetic driving mechanism to be advantageous because the design 
facilitates improved accuracy in positioning of the components of the electromagnetic driving 
mechanism (abstract). Therefore, it would have been obvious at the time of the invention to one 
of ordinary skill in the art to modify the device as taught by Laor to include said electromagnetic 
driving mechanism to further comprise a fixed-side insulator base 1 5 for integrally holding the 
U-shaped magnetic core 31 and the permanent magnet 18 and a moving-side insulator 45 for 
holding the armature 47, and the U-shaped magnetic core 3 1 and the permanent magnet 1 8 are 
fixed by integral molding of the fixed-side insulator base 15, with the permanent magnet 18 held 
in contact with a part of the U-shaped magnetic core 31, in order to more accurately position the 
components of the electromagnetic driving mechanism. 

With regard to claim 18, in addition to the rejection of claim 1 previously discussed 
above, Laor discloses the claimed invention except for the electromagnetic driving device to 
further comprise a hinge spring part for supporting the armature while applying an energizing 
force or a damping force to the oscillating motion of the armature, and a moving spring part 
interlocked with the oscillating motion of the armature. Applicant's admitted prior art fig. 1 A of 
Saito et al shows a hinge spring part 54 for supporting the armature while applying an energizing 
force or a damping force to the oscillating motion of the armature 47, and a moving spring part 
51/53 interlocked with the oscillating motion of the armature 47 (col. 10 line 58 through col. 1 1 
line 36). Saito teaches this construction to be advantageous because it provides pivotal 
movement of the armature about the hinge point and will restore the armature 48 to a neutral 
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state when the electrical current is terminated (col. 1 1 lines 32-36). Therefore, it would have 
been obvious at the time of the invention to modify the device as taught by Laor to include a 
hinge spring part 54 for supporting the armature while applying an energizing force or a damping 
force to the oscillating motion of the armature 47, and a moving spring part 51/53 interlocked 
with the oscillating motion of the armature 47 in order to provide for pivotal movement of the 
armature about the hinge point and will restore the armature 48 to a neutral state when the 
electrical current is terminated. 

Allowable Subject Matter 

Claims 4, 7-10, 19 and 20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. None of the cite prior art taken alone or in combination 
discloses or obviates an optical path switching unit comprising: a mirror installed on the 
armature and in such a manner that it has a light reflected direction within a plane substantially 
parallel to the oscillating direction of the armature; a transparent member having various planes 
of light incidence and various planes of light emission that are arranged in different orientations 
with respect to the oscillating direction of the armature; 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: [USPAT 6,385,365] to Rosete et al and [USPUB 2002/0181839] to Brown et al, 
which disclose related optical switching devices with magnetic actuation. 
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Applicant's prior art submitted on the Information Disclosure Statement (PTO-1449) has 
been considered by the examiner. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James D. Stein whose telephone number is (571) 272-2132. The 
examiner can normally be reached on M-F (8:00am-4:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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